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· ·rn·:oDder to effec.t.ively increase ~·he · st~ength .of a 
. 
. 
plate gi~der arid.to obt~in an economical design,· a c6m-
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. # bination ~f both transverse ·arid lbngitudinal stiffeners •· 
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-is· often u-sij d. i4ttl~ stu4y has been made on a· plate 
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·· -- · ·' __ ,, · · · girder re info·r·ced by both · tita.ns,veI's.e _ a.nd · 1.ong.i tudinal . . P---.i • 
. 
. 
' .A"' .. '.' ·. ; 
, · ... '. 
. . . 
,••;.. ... 
' ·• -'7 
r' ' . 
~. . 
st.if-fe~~rs. ·Th.e. following d.iseus:s.:.:fo·n .. glv:.es s·ome results· 
· of stu-dy on thi·s. probl.em. 'i 
5.1 Theoretical Requirements for Stiffeners 
• 5.1.1 Rigidity Requirement 
The case of a web plate unde'r pure shear· :.a:zt:d: ,rein-
,fo·rced b~both tr~nsverse stiffeners and ~ centrai longi-
. 
• 
tudinal stiffener .was. reported in. Ref. 35. It was pointed 
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, out that if the transverse stiffeners possess the ,optimum 
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~igidity, th~n the optimum rigidi~y for. the longitudin~l 
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stiffener -is 
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.. _.j ·.• • . .,. 
' :......._ 
- ' ·"7 
"fo.,t. .·= :11.25 (~) 2 (5.1) 
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.. It wa:s .. a1so fe>und that the total weight. of" transverse 
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web buckling stress can. be one half of th~ stiffener we,ight·· .. ~...... l ~ 
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. . · ··The ultimate. strength .of a pla-te girde.!' s tif ferted 
. 5, ·. 
··with transverse. stiffeners ca:n be ~tantially improved 
by ~sing on~ or· ~ori longittidinal stiffeners. Th~s . 
-·-----.. - ~ 
··.····""• . phenomenon is t'he. same. a/ that· which occu:rrs in the field 
th~ tran~vers~ stiffeners must be greiter th~n ~hat 
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. ·. spe~if ied .. :pt'e,vio~-sly, so .. that ~ti_ey · w,ill ·r·emain strai·ght. . --- -~ .....;. _________ ------ _____ ,, - -· --
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out longitudinal. s~ifteriers w~ll be equal to the critical 
~ J. 
buckl-ing .. stress of the g.iven w·eb plate .. of thickness t 
w 
' 
· ,-ii.th. longi~udi.nal, st·iffen:e·rs ;·_ The design of. the .trans-
·vers.e stiff·ene.rs. t·hen will .be· b·ased on th,_e equivalent web 
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•' . thic.kn.e$~ 't . , a:nd this· res:ults· in gI'eater r.j.gidi ty. e .. 
. ··. 
,,.-'• 
.. 
5.1.2· Strength R~quirement 
.. A longitudina~stiffener is used to form a nodal 
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lin~ in.the deformed pattern of the web; to control 
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·lateral .web deflection~ .. and· to- prevent the· stress re-
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distribut}oh ,rrom ·the' web .t~ompression flange. 
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Those acti~ns will subject the lo~gitudin~l. stiffene~. 
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to latera~ load.and.the adjacent transverse· stiffeners 
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tudinal· stiffen$~ can~~- derived··as ihown ·in the.follow- ... 
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. !, ..... ing t'o make· su·re· that ·the former does· .. n,o~: fa.:i:1 under. ,,_.. 
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the concent~ated fo~ces. 
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If the longitudina . :i.. st.i·frenel?· w:e:r:·e remov.e·a from 
- J, __ c --- th-8- Web, "j:he d.efo.!'ffied sha.pe Of th.e Web ·bet~8eri t:t'a?l-svel'se 
' . ' . - . 
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stiffen·e·rs._" .. could b·e app·roxim.-.a.t·e.d ·b:y a sinusoidal .curve.; 
' . . Hence, it is reasonabl~. to ijgs:.ume that the web subjects 
. . - ~-
the longitudinal. s~iffene~ to a sinusoidal lateral load, 
~ I -
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sin d .... 
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dx = 1. p d 7t O :o. 
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·an.d the reactions: .at the ends of·. th~ stiffener will be 
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R = (P 0 d0 )/7r. The moment at·m~dspan can be found as,. 
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At its .int.e:rs~·ct i:on ·wit·h. the lorigi tud inal· s't:iffe'ner, 
a transver:ie stiff.eiier is sub'j ~cted tq a· concentra.t·ed f.orce 
2-R~f_rom ·the,. t·w.o adjacent we_b panels._, ~s: indicated in· 
.. 
Fig. 20(b). r·6~ a.welded piate gi~~er~. the-flanges are 
• 
rel.atively riUd .. when compared· to the :web, flange rotation·s, 
. . ~· (36)· 
are generally. very small.. .~ .rt· i·s reasonable to assume 
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that a transvel'se stiffen~r :is .. ¢:lamped at both ends by 
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.. The relitionship.between· the section moduli of the· 
- ~ 
·t~ansverse-stiffener and the longitudinal .stiffener is 
' then established by substitu~ing the expression.fo~ MT' . 
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-~ -:- When a· plat-e. girder is. s·tiff enea· tran-sversely ai1d-
'{· .. "'\ .. . . . .. 
. longit·udinally·, the· web pctnel· is sep'a.rated into subpanels' . ~ . 
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The method for de'term.lning the· oPtill1\lm :Rigidity· , 
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